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Method and Apparatus for Reducing the Energy 
Consumption of Elevators Equipped with SCR Drives 

Background 

[0001] Virtually all of the high speed elevators installed prior to 1975 used direct 
current (DC) motors. The source of the direct current was typically a motor- 
generator (MG) set. The alternating current (AC) motor of the MG set was 
connected to an AC supply grid powered by the three phase AC supply of the 
building. 

[0002] Between 1975 and the early 1990's the majority of new high speed elevators 
were manufactured with DC motors supplied by a variable speed drive (VSD) that 
consisted of an isolation transformer, silicon controlled rectifiers, control electronics, 
and a ripple filter. This same VSD system was also used to modernize thousands of 
existing elevators. The existing DC motor was retained and the MG was replaced by 
the VSD. 

[0003] The silicon controlled rectifier variable speed drive (SCR VSD) is considered 
to be much more energy efficient than the MG set because the MG set was turning 
even if the elevator was stopped. However, the SCR VSD wastes significant energy 
because the isolation transformer was always connected to the power supply grid. 
Additionally, the SCR VSD supplied standby power (approximately 50% of running 
current) to the motor field. This power was typically supplied 24 hours a day, 365 
days a year. The only time the VSD was not connected and consuming power was 
during maintenance. 

Summary of the Invention 

[0004] The invention is directed to an apparatus and methods for enhancing the 
energy efficiency of a variable speed drive 15 (VSD) used to control an elevator by 
disconnecting the VSD from the AC power supply grid when the elevator is idle and 
reconnecting the VSD when the elevator becomes active. One embodiment of the 
invention comprises an alternating current power supply grid, one or more variable 
speed drives, contactors connected between the alternating current power supply 
grid and the variable speed drive(s) that are used to connect or disconnect the 
variable speed drive(s) from the alternating current power supply grid, and, a control 
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system that controls the contactors. The invention may be powered by a three 
phase AC power source. The variable speed drives may comprise an isolation 
transformer having a line side, one or more silicon controlled rectifiers, a control 
circuit and a ripple filter and the contactor(s) could be connected to the line side of 
the isolation transformer of each variable speed drive. The contactors may comprise 
a coil which is powered by the control system to connect or disconnect the VSDs and 
the AC power supply grid. Solid-state devices may be used instead of contactors, 
and the control system may control the gates of the solid-state devices to connect or 
disconnect the VSDs and the AC power supply grid. In one embodiment, the control 
system disconnects VSDs that are idle for a fixed time period, such as 60 seconds. 

Brief Description of the Drawings 

[0005] Figure 1 is a block diagram depicting an embodiment of the present 
invention. 

Detailed Description of the Invention 

[0006] The invention enhances the energy efficiency of variable speed drives (VSD) 
used to control elevators by disconnecting the VSDs from the AC power supply grid 
when the elevators are idle and connecting the VSDs to the AC power supply grid 
when the elevators are or become active. 

[0007] In preferred embodiment, an elevator is powered by a DC motor 10 controlled 
by a variable speed drive 15 (VSD) is having an isolation transformer, a plurality of 
silicon controlled rectifiers, control electronics, and a ripple filter. A three phase 
contactor 21 is connected to the line side of the isolation transformer of the VSD 15 
and the AC supply grid 25. A control system, such as logic controller 28 is 
connected to AC supply grid 25 and has an output device 30 connected to the three 
phase contactor 21 that controls the three phase contactor to disconnect the VSD 1 5 
from an AC supply grid 25 when elevator service is not required. When the control 
system 28 supplies power to the coil of the contactor 21 , the contactor 21 connects 
the VSD 15 to the AC supply grid 25. When the control system 28 does not supply 
power to the coil of the contactor 21 , the contactor 21 disconnects the VSD 15 from 
the AC supply grid 25. The control system 28 remains connected to and continues 
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to be powered by the AC supply grid 25 even when the VSD 15 is disconnected from 
the AC supply grid. 

[0008] In an alternate embodiment, the contactor is replaced with a solid state 
device, such as a switch. In this case, the control system has an output device that 
controls the gate of the solid state device. 

[0009] The control system may include software, firmware or hardware to connect or 
disconnect the VSD from the AC supply grid based upon demand for an elevator. In 
one embodiment, the VSD is disabled if there is no demand for an elevator for a 
fixed period of time, such as 60 seconds. Since the VSD executes a startup 
sequence and self diagnostic routine that takes several seconds each time the VSD 
is connected or reconnected to the AC supply grid, the VSD should not be disabled 
each time the elevator stops at a floor. 

[0010] It is envisioned that a typical elevator would have the VSD disabled over 12 
hours a day during the work week and for a much longer time in periods of light use, 
such as weekends and holidays. A typical elevator consumes 1 to 2 kilowatts when 
on standby which can be saved with this invention. 
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